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Simulation of Two Aspects of Physical Limitations 
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compared to ideal, how much flexure during slew and settling 



DISCOS SIMULATION: 

BODIES CONNECTED BY HINGES 

FINITE ELEMENT MODEL OF BEAM PROVIDED BY NASTRAN 


REFLECTOR (RIGID), BODY 3 



HINGE 1 Z 


HINGE 1 CONNECTS SHUTTLE 
BODY TO INERTIA SPACE 


Fig. 1— Scole Configuration 

293 


TWO PARTS OF SIMULATION 
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vernier thrusters (60 ft-lb torque) on shuttle and reflector 
2 sets of 2 axes proof-mass actuators on beam 
each set of actuators has 10 lb force in both "x" and "y" 
maximum of 1 ft travel distance of proof-mass 



PROCEDURES OF THIS ANALYSIS 
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Thruster moments on shuttle body 
Thruster forces on reflector 


LQ REGULATOR FOR FLEXIBLE BEAM 
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x(t) can include a reduced set of modes 


ASSESS EFFECTS OF 1 FT TRAVEL LIMIT 
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ROLL or ANTENNA RELATIVE TO SHUTTLE VERSUS TINE 
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RNTENNR RELRTIVE TO SHUTTLE VERSUS TIME 




ROLL OF RNTFNNR RELRTIVE TO SHUTTLE VERSUS TIME 
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10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 

TIME IN SECONDS 


MODAL CONTROLLABILITY WITH TIME DELAY 
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COMPARISON OF CONTROL EFFECTIVENESS 
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ROLL OF ANTENNA RELATIVE TO SHUTTLE VERSUS TIME 
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TIME IN SECONDS 


ROLL or RNTENNR RELRTIVE TO SHUTTLE VERSUS TIME 
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TIME IN SECONDS 


ROLL or ANTENNA RELATIVE TO SHUTTLE VERSUS TINE 
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NEED MORE ROBUST REGULATOR to do better 
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